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Claims 

[d] l.A flash-card reader and exchanger comprising: 

a first serial-bus connector for receiving a serial cable 
connected to a host computer that acts as a serial-bus 
host; 

a second serial-bus connector for receiving a serial-bus 
flash-memory drive; 

a serial bus connected to the first and second serial-bus 

connectors; 

an input-output bus; 

a dual-mode microcontroller coupled to the serial bus 
and coupled to the input-output bus, for operating in a 
card-reader mode and responding as a serial-bus pe- 
ripheral to requests from the host computer when the 
host computer is connected, but for operating in an ex- 
changer mode and originating data transfers as a local 
host of the serial bus when the host computer is not 
connected to the first serial-bus connector; 
a flash-card interface for receiving a removable flash- 
memory card, the flash-card interface connected to the 
input-output bus; and 

an exchanger program, executed by the dual-mode mi- 
crocontroller, for reading data from the removable flash- 



memory card over the input-output bus to the dual- 
mode microcontroller, and for writing data over the se- 
rial bus to the serial-bus flash-memory drive, when the 
dual-mode microcontroller is operating in the exchanger 
mode, 

whereby the flash-card reader and exchanger operates 
in the card-reader mode when the host computer is con- 
nected, but operates in the exchanger mode, originating 
data transfers as a local host, when the host computer is 
not connected. 

[c2] 2. The flash-card reader and exchanger of claim 1 

wherein the serial bus is a PCI Express bus, an Express- 
Card bus, a Firewire (IEEE 1394) bus, a serial ATA bus, or 
a serial attached small-computer system interface (SCSI) 
bus. 

[c3] 3.The flash-card reader and exchanger of claim 1 

wherein the serial bus is a Universal-Serial-Bus (USB). 

[c4] 4.The flash-card reader and exchanger of claim 3 

wherein the dual-mode microcontroller is a USB On- 
the-Go controller or a USB reduced-function host con- 
troller acting as a USB host when not connected to the 
host computer, but acting as a USB peripheral when con- 
nected to the host computer. 



[c5] 5.The flash-card reader and exchanger of claim 3 
wherein the dual-mode microcontroller comprises: 
a serial interface to a serial bus that connects to a host; 
a serial engine for detecting and processing packets sent 
over the serial bus; 

a serial-engine buffer for storing data sent over the se- 
rial bus; 

an internal bus coupled to the serial-engine buffer; 
a random-access memory (RAM) for storing instructions 
for execution, the RAM on the internal bus; 
a central processing unit, on the internal bus, the CPU 
accessing and executing instructions in the RAM; and 
an input-output controller, on the internal bus, for com- 
municating with the input-output bus. 

[c6] 6.The flash-card reader and exchanger of claim 5 further 
comprising: 

an indicator lamp for indicating when data is being 
transferred by the dual-mode microcontroller; and 
a user-activated button for initiating data transfer, 
wherein the indicator lamp and the user-activated button 
are connected to the input-output bus. 

[c7] 7.The flash-card reader and exchanger of claim 6 
wherein the indicator lamp comprises: 
a first direction lamp that indicates when the removable 
flash-memory card is to be read; 



a second direction lamp that indicates when the remov- 
able flash-memory card is to be written; 
a card-reader mode lamp that indicates when the dual- 
mode microcontroller is operating in the card-reader 
mode; and 

an exchanger mode lamp that indicates when the dual- 
mode microcontroller is operating in the exchanger 
mode. 

[c8] 8.The flash-card reader and exchanger of claim 7 

wherein the indicator lamp comprises at least one multi- 
color light-emitting diode (LED). 

[c9] 9.The flash-card reader and exchanger of claim 7 further 
comprising: 

a card insertion lamp that indicates when the removable 
flash-memory card has been properly inserted into the 
flash-card interface. 

[do] lfj.The flash-card reader and exchanger of claim 6 

wherein the removable flash-memory card is a compact- 
flash card, a smart-media flash-card, a secure-digi- 
tal/multi-media card, or a memory stick. 

[cH] ll.The flash-card reader and exchanger of claim 10 fur- 
ther comprising: 

a flash- integrated memory module, coupled to the in- 



put-output bus; and 

a liquid crystal display (LCD), coupled to the input-out- 
put bus. 

[d2] l2.The flash-card reader and exchanger of claim 6 
wherein the exchanger program further comprises: 
a main control program that waits for insertion of the re- 
movable flash-memory card and activates the exchanger 
mode when the host computer is not connected to the 
serial bus, but activates the card-reader mode when the 
host computer is not connected to the serial bus. 

[d3] l3.The flash-card reader and exchanger of claim 12 fur- 
ther comprising: 

a flash-exchanger program, activated by the main con- 
trol program when operating in the exchanger mode, the 
flash-exchanger program causing the dual-mode micro- 
controller to read data from the removable flash- 
memory card over the input-output bus, the flash- 
exchanger program causing the dual-mode microcon- 
troller to send data to the serial-bus flash-memory drive 
as serial-bus packets; 

wherein the flash-exchanger program means includes 
means for reading a disk format of data, the disk format 
being File-Allocation Table (FAT), FAT32, New Technol- 
ogy File System (NTFS), Second Extended File System 
(Ext2), Third Extended File System (Ext3), Hierarchical 



File System (HFS), and Universal File System (UFS). 

[d4] 14.A user-expandable flash-card exchanger comprising: 
a local Universal-Serial-Bus (USB) segment; 
a host USB connector for connecting the local USB seg- 
ment to a host computer that executes a USB host pro- 
gram to originate USB transfers; 

a second USB connector for receiving a USB-memory key 
drive, the USB-memory key drive having a flash memory 
for storing data from USB packets sent over the local USB 
segment; 

a USB dual-mode microcontroller, having a serial engine 
connected to the local USB segment, for executing a USB 
peripheral-mode program to respond to USB requests 
from the host computer during a peripheral mode, and 
for executing a local-host program to initiate data trans- 
fers when the host computer is not connected; 
an input-output bus, driven by the USB dual-mode mi- 
crocontroller, for transferring data, addresses, and com- 
mands; 

a flash-card connector, coupled to the input-output bus, 
for receiving a removable flash-memory card; 
wherein the USB dual-mode microcontroller reads data 
from the removable flash-memory card over the input- 
output bus by sending flash-memory commands to the 
removable flash-memory card; 



an indicator on the input-output bus, for indicating op- 
erating status to a user; and 

a user-input device on the input-output bus, for receiv- 
ing an input from the user, 

whereby the USB dual-mode microcontroller operates as 
a USB peripheral when the host computer is attached, 
but executes the local-host program when the host 
computer is not connected. 

[d5] l5.The user-expandable flash-card exchanger of claim 

14 wherein the removable flash-memory card is a com- 
pact-flash card, a smart-media flash-card, a secure-dig- 
ital/multi-media card, or a memory stick. 

[d6] l6.The user-expandable flash-card exchanger of claim 

15 further comprising: 

a second flash-card connector, for receiving a second 
type of removable flash-memory card that is a different 
type of removable flash-memory card that received by 
the flash-card connector, 

whereby at least two different types of the removable 
flash-memory card can be read. 

[d7] l7.The user-expandable flash-card exchanger of claim 
14 wherein the USB dual-mode microcontroller com- 
prises: 

an internal bus; 



a central processing unit, coupled to the internal bus, for 
executing instructions; 

a local program memory for storing program code exe- 
cuted by the central processing unit including the USB 
peripheral-mode program and the local-host program; 
an input-output controller, coupled to the internal bus 
and to the input-output bus; and 
wherein the serial engine comprises a serial interface to 
the local USB segment, and a serial-engine buffer, cou- 
pled to the internal bus, for storing data sent over the 
local USB segment. 

[d8] 18.A flash-card exchanger comprising: 

dual-mode microcontroller means for executing control 
programs; 

a Universal-Serial-Bus (USB) connected to the dual-mode 
microcontroller means; 

first connector means, coupled to the USB, for receiving 
a USB-memory key drive that stores data contained in 
USB packets in response to USB requests; 
second connector means, coupled to the USB, for con- 
necting to an external USB host that originates USB re- 
quests to the dual-mode microcontroller means; 
input-output bus means, controlled by the dual-mode 
microcontroller means; 

first flash interface means, connected to the input-out- 



put bus means, for interfacing to a removable flash- 
memory card; 

indicator means, connected to the input-output bus 
means, for indicating a status to a user in response to 
the dual-mode microcontroller means; 
activating-input means, connected to the input-output 
bus means, for receiving an input from the user, the ac- 
tivating-input means sending a user-activating signal to 
the dual-mode microcontroller means; 
main control program means, executed by the dual- 
mode microcontroller means, for detecting insertion of 
the removable flash-memory card, for detecting connec- 
tion of the USB-memory key drive to the first connector 
means, and for detecting connection of the external USB 
host to the second connector means, for activating a USB 
peripheral mode when the external USB host is con- 
nected, but for activating a local-host mode when the 
external USB host is not connected, but the USB-memory 
key drive is connected, the main control program means 
causing the indicator means to display a mode status in- 
dicating the USB peripheral mode or the local-host 
mode; 

wherein the external USB host reads data from the re- 
movable flash-memory card through the dual-mode mi- 
crocontroller means when operating in the USB periph- 
eral mode; and 



flash-exchanger program means, executed by the dual- 
mode microcontroller means when operating in the lo- 
cal-host mode and the user-activating signal is received 
from the activating-input means, for blinking the indica- 
tor means and transferring data between the removable 
flash-memory card and the USB-memory key drive with- 
out an external USB host, 

whereby the flash-exchanger program means operates 
when the external USB host is not connected. 

[d9] l9.The flash-card exchanger of claim 18 further com- 
prising: 

second flash interface means, connected to the input- 
output bus means, for interfacing to a second type of re- 
movable flash-memory card. 

[c20] 20.The flash-card exchanger of claim 18 wherein the in- 
dicator means comprises: 

a first light-emitting diode (LED) that is lit when the re- 
movable flash-memory card is inserted into the first 
flash interface means; 

a second LED that is lit when the USB-memory key drive 
is connected to the first connector means and the exter- 
nal USB host is not connected to the second connector 
means; 

a third LED that is lit when the external USB host is con- 
nected to the second connector means; and 



a direction LED that is lit to indicate a direction of data 
transfer. 



